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A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology.
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Structure 1997, Vol 5 No 10:1397–1399
n Structures of active conformations of UMP kinase from
Dictyostelium discoideum suggest phosphoryl transfer
is associative. Ilme Schlichting and Jochen Reinstein
(1997). Biochemistry 36, 9290–9296.
UMP/CMP kinase from Dictyostelium discoideum (UmpKdicty)
catalyzes the specific transfer of the terminal phosphate of
ATP to UMP or CMP. Crystal structures of UmpKdicty with
substrates and the transition-state analogs AIF3 or BeF2 that
lock UmpKdicty in active conformations were solved. These
structures provide significant evidence for resolving the
mechanistic controversy that exists for phosphoryl transfer
reactions.
5 August 1997, Biochemistry
n Solution conformation of a five-nucleotide RNA bulge
loop from a group I intron. Kevin J Luebke, 
Stacy M Landry and Ignacio Tinoco, Jr (1997).
Biochemistry 36, 10246–10255.
The authors present the NMR structure, of a five-nucleotide
RNA bulge loop. The bulge interrupts the stem of a
25-nucleotide RNA hairpin, and its sequence and flanking
sequences are those of a conserved bulge from a group I intron.
It differs from the bulge observed in the crystal structure of an
independently folding domain of the group I intron from
Tetrahymena thermophila. This difference represents an
exception to the hierarchical model of RNA folding in which
preformed elements of secondary structure interact to form a
tertiary structure.
19 August 1997, Biochemistry
n Major domain swiveling revealed by the crystal
structures of complexes of E. coli Rep helicase bound
to single-stranded DNA and ADP. Sergey Korolev, 
John Hsieh, George H Gauss, Timothy M Lohman and
Gabriel Waksman (1997). Cell 90, 635–647.
Unwinding of double helical DNA to form the single-stranded
(ss) DNA intermediates required in DNA replication is
catalyzed by DNA helicases. Crystal structures of Escherichia
coli Rep helicase bound to ssDNA and ADP are described for
the first time. The asymmetric unit in the crystals contains two
Rep monomers differing by a 130° reorientation of one of the
domains, which may be coupled to translocation of the Rep
dimer along DNA. ssDNA and ADP bind to different motifs,
suggesting allosteric effects of nucleotides on DNA binding.
22 August 1997, Cell
n The crystal structure of plasma gelsolin: implications
for actin severing, capping, and nucleation.
Leslie D Burtnick, Edward K Koepf, Jonathan Grimes, 
E Yvonne Jones, David I Stuart, Paul J McLaughlin and 
Robert C Robinson (1997). Cell 90, 661–670.
Gelsolin is a ubiquitous actin filament-severing, -capping, and
-nucleating protein in eukaryotes that regulates the
architecture and motility of cells. The structure of gelsolin has
been determined by crystallography and comprises six
structurally related domains that, in a Ca2+-free environment,
pack together to form a compact globular structure in which
the putative actin-binding sequences are obscured. The
authors propose that binding Ca2+ can release the connections
that join the N- and C-terminal halves of gelsolin, enabling
each half to bind actin independently.
22 August 1997, Cell
n From genetic to structural characterization of a new
class of RNA-binding domain within the SacY/BgIG
family of antiterminator proteins. Xavier Manival, Yinshan
Yang, Marie Paule Strub, Michel Kochowan and 
Stephane Aymerich (1997). EMBO J. 16, 5019–5029.
SacY is the prototype of a family of regulatory proteins able to
prevent transcription termination. The N-terminal fragment of
SacY, SacY(1–55), retains the specificity of the full-length
proteins. The NMR solution structure of SacY(1–55) folds as a
symmetrical dimer, and lacks any structural homology with
other RNA-binding domains yet characterized. Residues
implicated in RNA recognition are located at the edge of the
dimer interface, suggesting a new mode of protein–RNA
interaction. The crystal structure of an identical fragment is
reported by Tilbeurgh et al., EMBO J. 16, 5030–5036.
15 August 1997, The EMBO Journal
n Tension in haemoglobin revealed by Fe–His(F8) bond
rupture in the fully liganded T-state. Massimo Paoli, Guy
Dodson, Robert C Liddington and Anthony J Wilkinson
(1997). J. Mol. Biol. 271, 161–167.
In 1972, Perutz proposed that the low affinity of T-state
haemoglobin is caused by tension in the bond between the
iron and the proximal histidine, restraining the Fe from
moving into the porphyrin plane on binding oxygen. In the
structure described here, the Fe-proximal histidine bond in the
n See the Minireview article by Kenneth J Marians in the 15 September issue of Structure (volume 5:1129–1134).
α subunits, but not in the β subunits, is ruptured. This rupture
uncouples the structural changes at the α haem from those in
the globin and the β haem, and demonstrates the existence of
tension and its transmission through this bond.
15 August 1997, Journal of Molecular Biology
l Crystal structure of the asymmetric GroEL–GroES–
(ADP)7 chaperonin complex. Z Xu, AL Horwich and 
PB Sigler (1997). Nature 388, 741–750.
Chaperonins exist as multisubunit protein assemblies
comprising rings of subunits stacked back to back. In
Escherichia coli, asymmetric intermediates of GroEL are formed
with the co-chaperonin GroES and nucleotides bound only to
one of the seven-subunit rings (the cis ring) and not to the
opposing ring (the trans ring). The structure of the
GroEL–GroES–(ADP)7 complex reveals how large en bloc
movements of the cis ring’s intermediate and apical domains
enable bound GroES to stabilize a folding chamber with ADP
confined to the cis ring.
21 August 1997, Nature
n Crystal structure of the breakage–reunion domain of
DNA gyrase. JH Morais Cabral, AP Jackson, CV Smith, 
N Shikotra, A Maxwell and RC Liddington (1997). Nature
388, 903–906.
DNA gyrase is a type II DNA topoisomerase from bacteria that
introduces supercoils into DNA. It catalyses the breakage of a
DNA duplex, the passage of another segment through the
break, and then the reunification of the break. Comparison of
the structure of this 59K breakage–reunion domain with that of a
92K fragment of yeast topoisomerase II reveals a very different
quaternary organization, and the two structures may represent
two principal conformations on the enzymatic pathway.
28 August 1997, Nature
n Crystal structure of the streptococcal superantigen
SPE-C: dimerization and zinc binding suggest a novel
mode of interaction with MHC class II molecules.
Alain Roussel, Bryan F Anderson, Heather M Baker, 
John D Fraser and Edward N Baker (1997). Nat. Struct.
Biol. 4, 635–643.
Bacterial superantigens are small proteins that have a potent
stimulatory effect on T lymphocytes through their ability to
bind to both MHC class II molecules and T-cell receptors.
The authors have determined the crystal structure of a
streptococcal superantigen, SPE-C, at 2.4 Å resolution. The
surface that forms an MHC-binding site in other superantigens
is used here to create a SPE-C dimer. Instead, MHC class II
binding occurs through a zinc-binding site that is analogous to
a site in staphylococcal enterotoxin A. A novel mechanism for
promotion of MHC aggregation and T-cell activation is
proposed. 
August 1997, Nature Structural Biology
n Interlocking structural motifs mediate molecular
discrimination by a theophylline-binding RNA.
Grant R Zimmermann, Robert D Jenison, Catherine L Wick,
Jean-Pierre Simorre and Arthur Pardi (1997). Nat. Struct.
Biol. 4, 644–649.
The solution structure of a high affinity RNA–theophylline
complex shows how this in vitro selected RNA discriminates
theophylline from the structurally similar molecule caffeine.
Two internal loops interact to form the binding site which
consists of a sandwich of three base triples. The complex also
contains novel base-stacking motifs and a reversed sugar.
August 1997, Nature Structural Biology
n Crystal structure of the EF-Tu.EF-Ts complex from
Thermus thermophilus. Yong Wang, Youxing Jiang,
Martina Meyering-Voss, Mathias Sprinzl and Paul B Sigler
(1997). Nat. Struct. Biol. 4, 650–656.
The authors have determined the crystal structure of the
complex formed by the elongation factor Tu (EF-Tu) and its
exchange factor Ts (EF-Ts) from Thermus thermophilus. The
complex is a dyad symmetrical heterotetramer in which each
EF-Tu, through a bipartite interface, interacts with two subunits
of EF-Ts, explaining the need for a dimeric exchange factor.
The assembly is different from that of the analogous Escherichia
coli complex, in which the monomeric E. coli EF-Ts  forms
essentially the same bipartite interface with EF-Tu through a
sequence/structural repeat. The authors speculate as to how the
Ts-induced conformational changes relate to GDP release.
August 1997, Nature Structural Biology
n The solution structure of an HMG-I(Y)–DNA complex
defines a new architectural minor groove binding motif.
Jeffrey R Huth, Carole A Bewley, Mark S Nissen, 
Jeremy NS Evans, Raymond Reeves, Angela M Gronenborn
and G Marius Clore (1997). Nat. Struct. Biol. 4, 657–665.
Members of the nonhistone chromosomal high mobility group
HMG-I(Y) family are required for the assembly of higher order
transcription enhancer complexes. The solution structure of a
complex between a truncated form of HMG-I(Y), consisting of
the second and third DNA-binding domains (residues 51–90),
and a DNA dodecamer containing the PRDII site of the
interferon-β promoter has been solved. The structure reveals a
new minor groove binding motif which stabilizes B-DNA,
thereby facilitating the binding of other transcription factors in
the opposing major groove. 
8 August 1997, Nature Structural Biology
n Molecular basis of familial hypercholesterolaemia from
structure of LDL receptor module. Deborah Fass
Stephen Blacklow, Peter S Kim and James M Berger
(1997). Nature 388, 691–693.
The low-density lipoprotein receptor (LDLR) is responsible for
the uptake of cholesterol-containing particles into cells. The N-
terminal regions of LDLR, which consists of seven tandemly
1398 Structure 1997, Vol 5 No 10
l See the Minireview article by Celia J Harrison in this issue of Structure (5:1261–1264).
repeated, ~40 amino acid, cysteine-rich modules mediates
binding to lipoproteins. The crystal structure of ligand-binding
repeat 5 (LR5) of the LDLR contains a calcium ion coordinated
by acidic residues. In patients with the disease familial
hypercholesterolaemia, residues are mutated that directly
coordinate Ca2+ or that serve as scaffolding residues of LR5. 
14 August 1997, Nature
n Crystal structure of a small G protein in complex with
the GTPase-activating protein rhoGAP. Katrin Rittinger, 
Philip A Walker, John F Eccleston, Kurshid Nurmahomed,
Darerca Owen, Ernest Laue, Steven J Gamblin and
Stephen J Smerdon (1997). Nature 388, 693–697.
The crystal structure of the small G protein Cdc42Hs, with the
GAP domain of p50rhoGAP, is described at 2.7 Å resolution. In
the complex, Cdc42Hs interacts, mainly through its switch I
and II regions, with a shallow pocket on rhoGAP which is lined
with conserved residues. Implications for the mechanism of
GTPase activation are discussed.
14 August 1997, Nature
n Three-dimensional structure of NADPH- cytochrome
P450 reductase: prototype for FMN- and FAD-containing
enzymes. Ming Wang, David L Roberts, Rosemary Paschke,
Thomas M Shea, Bettie Sue Siler Masters and Jung-Ja P Kim
(1997). Proc. Natl. Acad. Sci. USA 94, 8411–8416.
Microsomal NADPH-cytochrome P450 reductase (CPR) is a
membrane-bound protein that catalyzes electron transfer from
NADPH to all known microsomal cytochromes P450. The
crystal structure of rat liver CPR has been determined at 2.6 Å
resolution. It is composed of four structural domains: the
FMN-binding domain, the connecting domain, and the FAD-
and NADPH-binding domains. The FMN-binding domain is
similar to the structure of flavodoxin, whereas the two C-
terminal domains are similar to ferredoxin NADP+ reductase.
The connecting domain is responsible for the orientation of
the other domains, ensuring the proper alignment of the two
flavins necessary for efficient electron transfer.
5 August 1997, Proceedings of National Academy of Science
USA
n The structure of the cofactor-binding fragment of the
LysR family member, CysB: a familiar fold with a
surprising subunit arrangement. Richard Tyrrell, Koen
HG Verschueren, Eleanor J Dodson, Garib N Murshudov,
Christine Addy and Anthony J Wilkinson (1997). Structure
5, 1017–1032.
CysB is a tetrameric protein of identical subunits (Mr = 36,000)
which controls the expression of genes associated with the
biosynthesis of cysteine in bacteria. The crystal structure of a
dimeric chymotryptic fragment reveals two α/β domains (I and
II) connected by two short segments of polypeptide. The
overall structure is very similar to the periplasmic substrate-
binding proteins and the Lac repressor. Implications for DNA
binding are discussed.
15 August 1997, Structure
n Defining GC-specificity in the minor groove: 
side-by-side binding of the di-imidazole lexitropsin to
C-A-T-G-G-C-C-A-T-G. Mary L Kopka, David S Goodsell,
Gye Won Han, Thang Kien Chiu, JW Lown and 
Richard E Dickerson (1997). Structure 5, 1033–1046.
The authors have determined the crystal structure of a 2:1
complex of a di-imidazole lexitropsin (DIM) and a DNA
decamer. The two DIM molecules sit antiparallel to one
another in a broad minor groove, with their cationic tails widely
separated. The authors offer an explanation for the previously
unexplained discrimination of polyamide drugs for GC or CG
base pairs and suggest a means to achieve similar AT to TA
discrimination.
15 August 1997, Structure
n CATH — a hierarchic classification of protein domain
structures. CA Orengo, AD Michie, S Jones, DT Jones,
MB Swindells and JM Thornton (1997). Structure 5,
1093–1108.
This paper describes a semi-automatic procedure for deriving a
novel hierarchical classification of protein domain structures
(CATH). The four main levels of classification are protein class
(C), architecture (A), topology (T) and homologous
superfamily (H). The database should facilitate the assignment
of structure–function/evolution relationships to both known
and newly determined protein structures.
15 August 1997, Structure
n Structure of the RNA-dependent RNA polymerase of
poliovirus. Jeffrey L Hansen, Alexander M Long and 
Steve C Schultz (1997). Structure 5, 1109–1122.
The first crystal structure of an RNA-dependent RNA
polymerase, from poliovirus, has the same overall shape as
other polymerases. The structures of the ‘fingers’ and ‘thumb’
subdomains of poliovirus polymerase differ from those of other
polymerases, but the palm subdomain contains a very similar
core structure. Crystal contacts suggest an unusual higher order
structure that may be important for polymerase function. 
15 August 1997, Structure
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